Intracellular electrophysiology of CA1 pyramidal neurones in slices of the kainic acid lesioned hippocampus of the rat.
Intracellular recordings were made from hippocampal CA1 pyramidal cells in slices where the CA3/CA4 region had been lesioned using intracerebroventricular kainic acid. In 55% of the cells studied orthodromic excitation evoked bursts of action potentials. This bursting activity was associated with a decrease in or loss of the early phase to the hyperpolarisation which normally follows orthodromically evoked action potentials. The recurrent inhibitory post-synaptic potential produced by antidromic activation of pyramidal cells was also reduced or absent. A late phase to the orthodromic hyperpolarisation was reduced in cells from lesioned slices. However, in normal slices treated with bicuculline this potential showed an apparent increase. The afterhyperpolarisation which follows a short current evoked burst of action potentials was reduced in bursting cells from lesioned slices. In addition, a silent period in the firing pattern produced by long depolarising current pulses was reduced or absent in these cells. These results together with observations made with bicuculline suggest that the bursting activity in lesioned slices is largely due to a loss of inhibition mediated by gamma-aminobutyric acid. It is proposed that the kainic acid-lesioned in vitro hippocampus may be a suitable preparation for studying the electrophysiology of temporal lobe epilepsy.